same dose of ligand (Fig.1A) . In contrast, when CCV is relatively high, the individual cells of the ensemble will transition from live to dead at diverse doses of TRAIL (Fig.1B) . The 62 resulting fractional control of the population response to TRAIL would then take a steep or 63 gradual sigmoidal shape, respectively.
64
From this interpretation, the empirical sigmoidal dose response curve represents the cumu-lative distribution of single-cell sensitivities. If we use the canonical Hill function to model the 66 dose response curve, its parameters will be related to the moments of the probability density of 67 single-cell sensitivities. Indeed, it can be shown that the half-max constant, IC 50 , is equal to the 68 mean and the Hill coefficient, n, is inversely proportional to the standard deviation of single-cell (Fig. S1 ), remained largely 78 unchanged (Fig. S2) . The single-cell FCM were then used to identify living cells ( Fig. 2A and 
79
Fig . S3 ) and to characterize the fractional response of the population to TRAIL (Fig. 2B inset) . than it is in MDA-MB-231.
84
In conjunction with the fractional response to TRAIL, the distribution of mitochondria den- To gain mechanistic insight to the functional role of mitochondria density in the cell death 100 decision, we developed a coarse-grained dynamic model of apoptosis. Our description aims to mitochondria that separates the monostable high and bistable IC abundance regions (Fig. 3G) .
139
Therefore, an individual cell's mitochondria density determines its sensitivity to TRAIL induced By incorporating Bcl-2 inhibition, we found that the sensitivity of the fractional response of 148 the cell population to TRAIL increases (Fig. 4B) . Furthermore, and as intuited, Bcl-2 inhi-149 bition increased the dependence of single-cell sensitivities to TRAIL on mitochondria density 150 (Fig. 4D) . We corroborated these theoretical predictions by measuring the influence of the clin-151 ically relevant small molecule inhibitor of Bcl-2 family proteins ABT-263 (27) (Fig. 4C and   152 E). Remarkably, Bcl-2 inhibition alone increased the variance of sensitivities attributable to 153 mitochondria density from 0% to 40% (Fig. 4F) .
154
Extending previous work that observed that mitochondria abundance differs among individ- 
